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This paper deals with a proposal for both the fabrication process of single-crystal silicon-carbide (SiC) thin-films and its
application to microstructure. The SiC thin film was synthesized using molecular beam epitaxy, where single crystal SiC layer can
be grown on single crystal silicon (Si) substrate. Applying lithography and etching process, microscopic cantilevers were fabricated.
Reactive ion etching (RIE) process shaped the outline of the cantilevers. Then, the Si substrate beneath the cantilevers was
selectively removed with some types of etching processes to compare the geometrical accuracy. Typical dimensions of the
cantilevers were 10µm in length and 30µm in width. The thickness was 180nm that is equal to thickness of the SiC epitaxial layer.
The bending test of the cantilevers were also carried out to demonstrate its flexibility.
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rotation < 13 rpm
temp. < 1200
Evaporator -4 ~ -10kV
< 500mA










Fig. 5　Results of TEM observation
Fig. 4　Results of RHEED analysis














































































































Fig.6　SEM observation of pits on Si substrate
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RF Power 100W 
Pressure 30Pa 
Etching time 10min 
 
Etchant HF (9%), HNO3 (68%), CH3COOH (23%)
Etching rate 2-6µm/min16) 
 
(a) Wet etching with mask (Table 3, 3min), then mask removal
(b) Dry etching with mask (Table 4), then mask removal 
(c) Further wet etching (Table 3, 2min) after processing of (b) 
(d) Removal of mask, then wet etching (Table 3, 3min) 
 
Gas CF4 (80%), O2 (20%) 
RF Power 50W 
Pressure 3Pa 
Etching time 15min 
 























































Table 1　Conditions for SiC etching
Table 3　Conditions for Si wet etching
Table 4　Conditions for Si dry etching
Fig.8　Results of SEM observation after SiC patterning








Step height 1.2 m
Si substrate
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Fig.9　Top views of SiC cantilevers after various processings
Fig.10　Bird’s eye views of SiC cantilevers after various processings
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